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DESCRIPTION 

COMMUNICATION SYSTEM 

s The presOTt Invention relates to a communication system and further 

relates to primary and secondary stations for use [n such a system and to a 
method of operating such a system. While the present speclflcatton describes 
a system with particular reference to the Universal Mot>ile Telecommunication 
System (UMTS), it is to be understood that such techniques are equally 
10 applicable to use in other communication systems. 

There Is a growing demand in the mobile communication area for a 
system having the abllHy to download large blocks of data to a Mobile Station 
(MS) on demand at a reasonable rate. Such data could Ibr example be web 

15 pages from the Internet, possibly Including video dips or similar. Typically a 
particular MS will only require such data Intermittently, so fixed bandwidth 
dedicated links are not appropriate. To meet this requirement In UMTS, a 
High-Speed Downlink Packet Access (HSDPA) scheme is being developed 
which may facilitate transfer of packet data to a mobile station at up to at least 

20 4Mbps. 

in cumently proposed embodiments of HSDPA, the MS signals regular 
measurements of the downlink channel quality (Imown as Channel Quality 
Infonnatian. CQl) to the sen/Ing Base Station (BS). The reported CQI 
measurements take the fonri of a recommended transmission format which the 
25 MS believes would result in successful transmission of a downlink packet in 
the prevailing channel characteristics. A change of 1dB in measured channel 
quality will typically result in a change in the recommended transmission 
fomiat 

The BS signals the firequency of CQI reporting to the MS as a 
30 parameter, with the maximum frequency being once per Transmission Time 

interval (TTI). which in the case of HSDPA is 3 slots, in some cunentiy j 

i 
I 
i 

I 

i 
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proposed HSDPA embodiments, the frequency of CQI reporting may be van'ed 
on a semi-etetio basis depending on the level of downlink packist activity. 

On receiving CQI reports from the mobiie stations actrveiy u&ing 
HSDPA In fts c^l, the BS scheduler must decide which mobiles wiil be 
5 scheduled for transmission of a packet and with what MCS (Modulation and 
Coding Scheme). There will be a minimum delay of around 6 slots between the 
end of the mobile's measurement and the downlink packet transmission using 
the corresponding IWCS. if the CQI reporting frequency is lower than once per 
TTI, the mean delay between the mobHe's measurement and downlink packet 

10 tansmlssfon will be greater. 

During this delay the diannei conditions may change, resulting In an 
increased probability that transmission of the packet will fail and hence that the 
packet will need to be retransmitted. This therefore reduces the total downlink 
. throughput and increases the delay between da^ arriving at the BS and being 

15 successfully received by the MS. The magnitude of the error between the 
actual channel conditions at the time of packet transmission and the reported 
CQI increases as the MS speed increases. 

One known way In which the BS can attempt to compensate for the 
change in channel conditions after the mobile's measurement is to adjust the 

20 (Implidt) data in ttie CQI report by the sum of downlink transmission power 
changes made under the closed-loop power control mechanism (of a parallel 
downlink control channel), which operates at an update rate of 1500Hz. 

Thus, If the net change in transmft power on the other downlink 
channels to a MS was -f-SdB^ for example, since the mobile's measurement 

25 report, the BS would schedule the packet transmission to that MS using an 
MCS corresponding 1x3 chann^ condHions 3dB worse than those reported by 
the MS. However, when the MS is moving at high speed the closed-loop power 
control does not operate fast enough to track the ^des In the channel, as the 
d^annel becomes deoorreiated from one slot to the next, in such 

30 drcumstances, the BS cannot use the power control commands received from 
the MS to con'ect reliably the CQi reports. 
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An object of the present Invention is to address the probfem of reduced 
throughput In the presence of changing channel conditions. 

According to s first aspect of the present invention there is provided a 
S communication System having a downFlnk data dnannel for tho transmission of 
data packets from a primary station to a secondary station and uplink and 
downlink control channels for the transmission of control information between 
the primary and secondary stattons, wherem the secondary station has means 
for measuring at least one characteristic of the data channel and for 
10 transmission of reports relating to one or more of the measured channel 
characteristics to the primaiy station on the uplink control channel, wherein the 
primaiy staflon has time sIgnalOng means for Instructing the secondary station, 
via the downlink control channel, of the length of time during which channel 
measurements used to generate each report should be made and wherein the 
15 primary station has means for determining at least One opei^tional parameter 
of the data diannel depending on the reports. 

By enabling the measurements made by the secondary station to be 
averaged over different periods, total system throughput may be Increased. In 
addition, surtable choices of averaging period enable the frequency of reports 
20 to be reduced, thereby reducing general interference levels without reducing 
system performance. The averaging f>erlod may be varfed depending on the 
speed of the secondary station, for example, this variation being initiated by 
either the primary or the secondary station. 

According 1o a second aspect of tiie present Invention there Is provided 
25 a primary station for use in a communlcatton system having a downlink data 
channel for the transmission of data packets from the primary station to a 
secondary stetion and uplink and downlink control channels for the 
transmission of control Infonnation between the primary and secondary 
stations, wherein means are provided for receiving on the uplink control 
30 channel reports relating to one or more measured channel characteristics of 
the data channel from the secondary station, time signalling means are 
provided for Instructing the secondary station, via the downlink control 
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channd, of the length of f me during which channel measurements used to 
generate each report should be made and means are provided for detennining 
at least one operational parameter of the data channel depending on the 
reports. 

Accjording to a third aspect of the present invention there is provided a 
secondary station for use in a communication system having a downlinic data 
channel for the transmission of data packets from a primary elation to a 
secondary station and uplinic and downlink control channels for the 
transmlssfon of control information between the primary and secondary 
stations, wherein means are pjovided for measuring at least one characteristic 
of the data channel, for transmission of reports iBlating to one or more of the 
measured channel characteristics to the primary station on the uplink control 
channel, and for receiving, via the downlink control channel. InstoicUons of the 
length of time during which channel measurements used to generate each 
report should be made. 

Acconiing to a fourth aspect of the present invention there Is provided a 
secondary station for use in a communication system having a downlink data 
channel for the transmlssfon of data packets from a primary station to a 
secondary station and uplink and downltnk control channels for th© 
transmi$eIon of control infonnation between the primary and secondary 
stations, wherein means ane pnwided for measuring at least one diaracleristic 
of the data channel, for transmission of reports relating to one or more of the 
measured channel characterisBcs to the primary station on the upfink control 
channel, and" for defemilning the length of time during which channel 
measurements used to generate each report should be made. 

According to a fiflh aspect of the present invention there is provided a 
method of operating a oommunfcation system having a downlink data channel 
for the transmission of data packets from a primary station to a secondary 
station and uplink and downHnk control channels for the transmission of control 
Infonnation between the primary and secondary stations, wherein the 
secondary station measures at least one characteristic of the data channel and 
transmits reports relating to one or more of the measured channel 
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characteristics to the primary staQon on the uplinfc control channel, wherein the 
primary station instructs the secondary station, via the downlinic control 
channel, of the length of time during vAuoh channel measurements used to 
generate eadh report should be made and wher^n the primary station 
determines at least one operational parameter of the data channel depending 
on the reports. 

Embodiments of the present invention will now be described, by way of 
example, witti reference to the accompanjnng dravwngs, wherein: 

Figure 1 Is a block schematic diagram of a radio communication 
system; 

Figure 2 IS a graph showing simulated delay (D) irt seconds against 
offered load (O) In Mbps for ^ mobile moving at lOkm/h, for a range of 
reporting rates, showing the effect of using power control information; 

Figure 3 is a graph showing simulated delay (D) in seconds against 
C3ffer^ load (O) in Mbps for a mobile moving at 120km/h, for a range of 
reporting rates, showing the effect of using power control information; 

Figure 4 is a graph showing simulated delay (D) in seconds against 
offered load (O) in' Mbps for a mobile moving at 120kviri/h, for a range of 
reporting rates, showing the effect of averaging channel measurements; 

Figure 5 is a graph showing simulated delay (D) in seconds against 
offered load (O) In Mbps for a mobile moving at IZOkmJh, with a reporting rate 
of once every 100 TTIs and a range of averaging periods: and 

Figure 6 is a flow c^art illustrating a method of operatihg a 
communication system made in accOTdance with the present invention. 

Reining to Figure 1, a radio communication system comprises a 
primary station (BS) 100 and a plurality of secondary stations (MS) 110. The 
B8 100 comprises a microcontroller (iiC) 102, transceiver means (Tx/l%c) 104 
connected to antenna means 106. power control means (PC) 107 for altering 
the transmitted power level, and connection means 108 for connection to the 
PSTN or other suitable network. Each MS 110 comprises a microcontroller 
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(yC) 112, transceiver means (Tx/Rx) 114 connected to antenna means 116, 
and power control means (PC) 118 for altering the transmitted power level. 
Communication from BS 100 to MS 110 takes place on a downlink channel 
122, white communication from MS 110 to BS 100 takes place on an uplink 
5 diannel 124. 

Considering in particular a system Including HSDPA functfonallty. the 
MS 110 makes regular measurements of characteristics of the downlink 
channel 122 which It reports to the BS 100 over the uplink channel 124. as 
discussed in the introductory section above. The channel characteristics would 
10 typically include one or more of bit error rate, signal to noise ratio, signal to 
Intarfarence level, etc. In a MIMO (Muttiple Input Multiple Output) system they 
could also include separate characteristics for multlple antennas and multiple 
transmission paths. 

It was Indicated above that use of information from tha dosed-toop 
15 power control mechantem could be used by the BS 100 to compensate for 
changes In channel conditions after the measurement reported by the IVIS 110 
was made. Simulations were perfonned to investigate this further. The 
following are the main assumptions made for the detailed specification of the 
simulated system: 

20 • He>«agonal ig-cell layout, wfth a nepresentative segment of the central cell 
considered for the Hiroughput estimate. 

• Number of stations 110 (per cell) = 12 

• Static TTI = 3 slots (2ms) = 1 sub-frame 

• Propagation exponent = 3.76 

25 * Single path Raylelghfiast fading model (flat spectrum) 

• Channel conditions stationary during a sub-frame, derived ftom an average 
over the sut>-frame 

• Standard deviation of bg-normal shadowing = 8dB 

• Shadowing correlation between sites = 0.5 

30 - 10% of BS power aHocatsd to common pilot channel In all cells 

- 30% of BS power allocated to common channels (Including pflot) in all cens j 

i 

I 

t 

i 
I 

I 
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• 70% Of BS power allocated to HSDPA in all interfering cetfe 
» 70% of BS power available to HSDPA in wanted cell 

• Overheads due to dedicated channels associated witii IHSOPA not 
considered 

5 • 1 0 spreading codes avalfaMe for HSDPA 

• IWS capability; 5 spreading codes 

• Spreading factor = 16 

• Assumed available Modulation and Coding Schemes (MCS): 
1- QPSK 1/4 rate 

10 2- QPSK 1/2 rate 

3. QPSK 3/4 rate 

4. 16-QAIW 1/2 rate 

5. 16-QAM 3/4 rate 

• Equal transmission power per code 

15 • Frame enor rate computed from Signal to Interference Ratio (SIR) and 
block code perfonmance bounds 

• Scheduling delay = 2 slots (delay between BS deci^on on the schedule 
and start of data transmission) 

« Channel quality data delay - 3 slots (delay between channel measurement 

20 by MS 110 and recepifon of report by BS 100) 

To represent streaming services it is assumed that the offered load is 
comprised of one constant rate data stream per MS 110. For simplicity equal 
bit nates are also assumed for each data stream. The data for each user is 
assumed to arrive at a queue in the BS 100, and the queue is updated every 

25 TTI. It Is assumed that one CRC (Cycifc Redundancy Checic) Is attached per 
packet. 

As a default. Chase combining of re-transmissions is assumed. An 
erroneous paclcet is re-transmitted with the same MCS, Perfect maximum ratio 
combining is assumed, and the final SIR is computed as the sum of the SIRs 
30 of the two pacicets to be combined. The maximum number of transmissions 
per packet is limited to 1 0. 
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The reported CQI measurement is assumed to be in the fonn of a 
recommended MCS, with quantisation steps of IdB t}etween different 
recommendations. In totei there are 30 quantisation levels, with the lowest 
corresponding to a CIR (Carrier to Interference IRatio) of -10dB (assuming all 
s the BS power is allocated to HSDPA}. The scheduler in the simulation chooses 
one of the available MCS based on the CQI value. The power control step size • 
is assumed to be IdB. 

The simulated scheduler considers the following parameters: 

• The MS 1 1 0 to which the most recent transmission was scheduled 
10 ♦ The CIR at the MS 1 1 0 (as determined by the BS 100) 

• The long4emi average CIR at the MS 110 

• The amount of data in the queue at the BS 100 

• The MS capability (e.g. the maximum number of channelisation codes that 
it can receive) 

15 By default a proportional fair scheduler is used, which preferentially sends data 
to users with the highest value of (queue length) ^ (instantaneous 
CIR)/{average CIR). 

Other general assunrtpUons are that: 
V A data packet for any user can be allocated to any channelisation code. 

20 • More than one channelisation code can be allocated to one user. 

• The code block si^ Is equal to the amount of data that can be sent with 
one channelisation code, which means tiiat a ""padcef* may comprise 
multiple code bloci® sent in parallel within one TTI . 

• Re-transmissions and first transmissions to the same user are not allowed 
25 within the same TTI. 

• The modulation, coding scheme and power level for first trwsmissions are 
chosen to maxjmis© throughput 

• All re-transmissions are scheduled before first transmissions, thus giving 
them a higher priority, and no first transmissions are allowed to a MS 110 

30 while any re-transmfssions remain to be sent. 
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• The modulation and coding scheme of a re-transmission is the same as ibr 
the first transmission. 

■ The available channelisation codes ans allocated in sequence, until the 
total available power is exhausted. 
? Figure 2 is a graph which Illustrates the potential improvements using 

power control fnfonnatlon in the simulated scenario, showing how the 95 
percentile delay D, In seconds, for packet delivery depends on the ofleiBd load 
in Mbps (millions of bits per second) for a IWS 1 10 moving at lOkmi^. Resulte 
are shown fbr Reporting Cycles (RC) of once perl, 10 and 1 00 TTIs. indicated 
respectively by square, circular and triangular markers. The solid line^ relate to 
the BS 100 making no use of power control Informafion. while the dashed lines 
relate to the BS 100 using power oontrol Inlbrmatfon 1o conect the channel 
quality report, as discussed above. It can cleariy be seen that use of power 
control Infomiatlon provides significant improvements as the rate at which the 
IWS 110 issues reports is reduced. In partteular. ther« is virtually no drop in 
system throughput at saturation when power control information is used, 
compared with a significant drop when it is not used. 

Figure 3 is a similar graph to F^ura 2, but for a IWS 110 moving at 
120km/h. At such speeds the channel characterisation Infomiatlon Is out of 
date when the packet is transmitted, and consequently the system saturates at 
a significantly lower throughput than at lower speeds. The use of power control 
Infomiatlon still provides some improvement, but rather less than for a slowly 
moving MS, particularly for higher offered loads. 

An improved method of addressing the effect of a moving MS 110 Is 
provided, in a system made in accordance with the present Invention, by 
averaging the reported channel characteristics. FigurB 4 Is a graph similar to 
Figures 2 and 3. for a mobile moving at 120km/h. However, the dashed lines 
now relate to the perforniance when the channel quality reports are averaged, 
over 15 time slots preceding the report. It can be seen that the delays are 
significantly reduced compared to the use of power control Information, even 
with very Infrequent measurement reports (such as once per 100 TTIs). This 
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could enable the frequency of measurement reports to be reduced without 
compromising system throughput thereby reducing uplink interference. 

Figure 5 Is a graph showing the delay D for a range of offered loads O 
for a MS 110 moving at 120km/h, a reporting cycle of once per 100 TTIs and 
5 averaging periods (AV) of 1, 3. 15 and 150 slots andicated respectively by 
square, circular, tnangular and diamond maifcers). It can be seen that each 
Increase In the averaging period, up to 150 siots, reduces the delay. Even an 
average over a relatively short period, such as 3 siots, provides a significant 
improvement over no averaging and also over the use of power oontrd 
10 biformatlon. The two techniques can also be used fogeftier, providing further 
benefrte. 

Even at tow spells, virtiere the invention is unnecessary due to the 
effectiveness of using Information from the closed-loop power control, some 
averaging may be used without significant efiiBcts. For example, simulations of 

15 a IWS 110 moving at 3km/h showed no significant degradation when a 3 slot 
averaging was used. 

The averaging of channel characteristics may either be performed by 
the MS 110 or the BS 100. if pertbmied by the BS 100, it could be by the 
averaging of individual channel reports transmitted once per TTI by the MS 
20 110. However, tt is advantageous to have the averaging performed by the MS 
110 as this enables the frequency with which the reports are transmitted to be 
reduced, thereby reducing uplink interference. The averaging period could be 
fixed, but in a prefened embodiment it is signalled by the BS 100 to the MS 
1 10. The BS 100 could either signal the times, relative to the transmission time 

25 of the channel report, at which measurements should begin and end or signal 
the. duration of ttie channel measurement period. Optionally, the delay 
• between the end of the measurement period and the transmission of the report 
could be signalled. The duration of the measurement period could be signalled 
In any convenient manner. The MS 110 could make m^surements 

30 contlnuousiy during this period, or preferably take a number of sample 
measurements which are then averaged. In this latter case, the signalled 
duration could indicate ttje number of measurements to be taken, with the 
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length of and time lietween the measurements being eHher predetennmed or 
signalled. 

The BS 100 can make use of fte knowledge of the averaging period, for 
example to predict the reliability of the received channel reports. This could be 
used as an input to the scheduling algorithm, tbr example weighting channel 
reports by their detemnlned reiSablllty. 

In a further improvement, the averaging pertod is made dependent on 
the speed with which the MS 110 is moving (which the BS 100 and/or MS 110 
can determine ftom a range of known methods, for example Doppler feding 
rate, rate of change of SIR. etc). Typically the effect of this would be to 
Increase the averaging period as the speed of the IMS 110 Increased. The 
dependency of averaging period on MS speed could be signalled by the BS 
1 00 or could be a predelemriined parameter. The MS could. If required, include 
an Indication of its speed In a channel report 
15 There may be a range of other reasons for changing the averaging 

period. For example, it could be changed when the MS 110 begins or ends 
soft handover, or when the size of the active set is changed. In systems where 
the efiiBcHve power control rate may be altered, then a change in averaging 
period may be desirable at the same time, in this case, signalling of a change 
20 of power control rate could be used to signal a change In averaging period, 
thereby avoiding extra signalling. 

f=lgure 6 is a flow chart Illustrating one way in which a system having 
speed measurement csapabillty could operate. It starts, at step 602, with a MS 
1 10 opening a HSDPA connection with a BS 100. At step 604 the speed V of 
25 the MS 1 10 is determined, either by the MS or the BS. At step 606 a test is 
made to detemnine whether V Is outside the range appropriate for the currently 
selected averaging period. If it Is not (N) the system returns to step 604. If it is. 
the length of time over which averaging should take place is reset, either by 
the MS 1 1 0 or by signalling from the BS 100, after which the system returns to 
30 Step 604. 

In an embodiment where the frequency of CQI reporting ie varied 
depending on downlink packet activity, a lower reporting rate when there is no 
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downlrnk packet activity is beneffclal. This can be achieved by use of a timer 
which is set when a downlink packet Is received, with the reporting rate being 
Increased while the timer is mnning. Altemativeiy, a timer could be set when 
no packet 1$ detected and the reporting rate reduced white the timer is njnning. 
5 The acHon of setting the timer can be considered as changing an implicit 
•downlink activity" parameter, and as a special case a new CQI report can be 
sent on receipt of a downlink packet 

A suitable overall stingy for determining the averaging rate is as 
follows, assuming that the BS 100 uses the power control loop to track 
10 changes in the channel condWons between CQI reports wherever possible. If 
the speed of the IVIS 110 Is known to be high then use of a long averaging 
period and slow reporting rats is used. Otherarise. a long averaging period 
and slow reporting rate is appropriate when the MS 110 Is not In soft 
handover. whBe a short averaging period and fast reporting rate is appropriate 
IS when the MS 110 is in soft handover. The parameters which are needed to 
define the averaging process are: the CQI reporting rate; the CQI averaging 
period; and the tinier value lor defBrmining activity-dependent reporting rates. 

It is possible for the BS 100 to signal all the parameters explicitly, which 
maximizes flexibility but requires more downlink signalling capacity. As an 
20 alternative, parameter can be linked together In various ways. For example, 
the reporting rate and averaging period could be signalled as a single pair, and 
different pairs could be signalled for active and inactive downlink packet 
conditions. An extension of this would be to make the averaging period 
depend on the reporting rate, one convenient relationship being for the twwo to 
25 be set equal. Where the parameter values depend on the soft handover state, 
values (or pairs of values) of parameters for different active set sizes could be 
signalled. 

Using the options described above, three alternative UMTS 
embodiments can be defined: 
io 1. The averaging periods for use when the MS 110 Is and Is not in soft 
handover are defined and signalled to the MS 110 when HSDPA 
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operation Is first configured (or parameters first specified). These values 
can be changed by subsequent signalling. 
2. The averagfng period Is detennlned by reference to the value most 
recently signalled for the reporting interval. In a preferred embodiment, 



3. In an embodiment where the reporting period Is changed in response to 
varying downlink activity, the aver^^ging period is changed as well. 
The averaging period can be defined to $tart just before the previous 
CQI value is sent from ttie MS 110 to the BS 100, and end just before the 
10 current CQI value is sent. This allows for changes In reporting rate, whether 
due to activity changes or signalling, and also allows for schemes where CQI 
signalling occurs both regularly and also after every downlink packet 

As an alternative to the averaging period being determined by the BS 
100, It could be detennlned by the MS 110, based on te speed and/or on other 
15 channel characteristics. The averaging period could also be varied depending 
on the soft handover state (and/or active set size) and/or downlink activity 
level, as discussed above, and tills variation could be done in a predetermined 
manner. The selected period could then be signalled to the BS 100 If nequlred, 
to enable the BS 100 to make use of its knowledge of this period, as Indicated 
20 above. 

The description gbove related to the BS 100 performing a variety of 
n^Ies relating to the present invention. In practice these tasks may t>e the 
responsibility of a variety of parts of the IRxed Infrastructure, for example in a 
^'Node B", which Is the part of the fixed infrastructure dlrecHy Inierfeidng wTth a 
25 MS 110, or at a higher level In the Radio Networt< Controller (RNC). In this 
spedficafion, the use of the term ""^base stailon" or "primary station" Is 
therefore to be understood to Include the parts of the network fixed 
infrastnjcture Involved in an embodiment of the present Invention, 



30 apparent to persons skilled in the art Such modifications may involve other 
features which are already known In the design, manufacture and use of 
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both are equal. 



From reading the present disclosure, other modifications will be 
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communication systems and component parts thereof, and which may be used 
instead of or in addition to features already described her^n. 
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1. A communication system having a downlink data channel for the 
tvansmissfon of data packets from a primary station to a secondary station and 
uplink and downlink control channels for the transmission of control information 
between the primary and secondary stations, wherein the secondary station 
has means for measuring at least one characteristic of the data channel and 
for transmission of reports relating to one or more of the measured channel 
characteristics to the primary station on the uplink control channel, wherein the 
primaiy station has time signalling means for Instmctlng the secondary station, 
via the downlink control channel, of the length of time during which channel 
measurements used to generate each report should be made and wherein Uie 
primary station has means for determining at least one operattonal parameter 
of the data channel depending on the reports. 

2. A primary station for use In a communication syst^ having a 
downlink data channel for the transmission of data packets tram the primary 
station to a secondary station and uplink and downlink control channels for the 
transmission of control Information b^een the primary and secondary 
stations, wherein means are provided for receiving on the uplink control 
channel reports relating to one or more measured channel characteristics of 
the data channel from the secondary station, time signalling means are 
provided for instructing the secondary station, via the downlink contrt>l 
channel, of the length of time during which channel measurements used to 
generate each report should be made and means are provided for detemnlnlng 
at least one operational parameter of the data channel depending on the 
reports. 

3. A primary station as claimed In claim 2, characterised !n that the 
time signalling means signals the number of measurements to be made to 
generate each report. 
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4. A primary station as ddimed in claim 2 or 3. characterfded cn that 
the time signalling means signals the interval between each of the 
measurements to be made to generate each report 

s 5. A primary station as claimed in claim 2, characterised in that 

means are provided for determining the speed of the secondary station and in 
that the time signalling means is responsive to the determined speed to vary 
the signalled length of time. 

10 6. A primary station as cfainrted in any one of claims 2 to 4, 

characterised in that the time signalling means signals a plumality of lengths of 
time, each corresponding to a different soft handover state. 

7, A primary station as claimed In any one of claims 2 to 4, 
IS characterised In that the time signalling means signals a plurality of lengths of 
time, each corresponding to a different downlink activity level. 

8v A primary station as claimed in any one of claims 2 to 4, 
<^aracteri8ed in that the time signalling means signals a plurality of lengths of 
20 time, each corresponding to 0 different downlink activity level . 

9. A primary station as claimed in claim 8. characterised In that the 
time signaling means signals the duration of a timer, activated by downlink 
pad^et activity. 

25 

10. A secondary station for use In a communication system having a 
downlink data chwnel for the transmission of data packets from a primary 
station to a secondary station and uplink and downlink control channels for the 
transmission of control infpmiatlon between the primary and secondary 

30 stattons, wherein mi^n$ ere provided for measuring at least one characteristic 
of the data channel, for transmission of reports relating to one or more of the 
measured channel characterises to the primary station on the uplink control 
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Channel, and for receiving, via the downlink oontrol channel. Instructions of the 
length of time during which channel measuremenfe used to generate each 
report should be made. 

s 1 1 . A secondary station as claimed in claim 1 0, characterised in that 

a measured characterisbo Is one of: fait error rate; signal to noise ratio; signal 
to int^rence ratio. 

12. A secondary station as claimed In claim 10 or 11, characterised 
to In that the primary and secondary statbns each comprise a plurality of 

antennas and In that measured characteristics are provided for a plurality of 
combinations of patfis between antennas. 

13. A secondary station as claimed In any one of claims 10 to 12, 
15 characterised in that means are provided for setting a timer on receipt of a 

data packet and for altering the length of time during which channel 
measurements are made while the timer Is lunnlng. 

14. A secondary station for use In a communication system having a 
20 downlink data channel for the transmission of data packets from a primary 

station to a secondary station and uplink and downlink contrc>I channels for the 
transmission of control Information between the primary and secondary 
stations, wherein means are provided for measuring at least one characteristic 
of the data channel, for transmission of reports relafing to one or more of the 
25 measured channel characteristics to the primary station on the uplink oontrol 
channel, and for determining the length of time during which channel 
measurements used io generate each report should be made. 

1 5. A secondary station as claimed In claim 14, characterised in that 
30 means are provided for signalling to the primary station on the uplink control 

channel the length of time for which channel measuiemente are made. . 
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16. A secondary station as claimed In dalm 14 or 15. characterised 
In that the length of time during which channel measurements are made Is 
varied depending on at least one of the soft handover stale, the active set size 
and the downlink packet atiS^Afy leveL 

5 

17. A method of oporafing a communication system having a 
downlini? data channel for the transmission of data packets flom a primary 
station to a secondary statfon and uplink and downlink control channels for the 
transmission of control Intbmriation between the primary and secondary 

10 stations, wherein the seoondaiy station measures at least one characteristic of 
the data channel and transmHs reports' relating to one or more of the 
measured channel characteristfcs to the primary station on the uplink control 
channel, wherein the primary statton Inetnjcts the secondary station, via the 
downlink control channel, of the length of time during which channel 

IS measurements used to generate each report should be made and wherein the 
primary station detennines at least one operational parameter of the data 
channel depending on the reports. 

1S. A communication system constnjcted and arranged to operate 
20 substantially as hereinbefore described with reference to and as shown in the 
accompanying drawings. 

19. A primary station constnjcted and aranged to operate 
substantialiy as hereinbefore described with reference to and as shown In the 
25 accompanying drawings. 



30 



20. A secondary station constmcted and arranged to operate 
substantially as hereinbefore described with reference to and as shown in the 
accompanying drawings. 
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21. A method of operating a communication system substantially as 
hereinbefore described with reference to and as shown In the accompanying 
drawings. 
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ABSTFiACT 

COMMUNICATION SYSTEM 

5 A communication system comprises a downlink data channel for the 

transmission of data packets from a primary station to a secondary station and 
uplink and downlink control channels. The secondary station measures one or 
more diaracteristics of the data channel and issues a report to the primary 
station, which determines an operational parameter of the data channel in 

10 response to the report The secondary station determines average diannel 
characteristics over a measurement period. The length of Hie measurement 
period may be signalled by the primary station or determined directly by the 
secondary station. In one embodiment the selected period depends on the 
speed (V) of the secondary station. This Is determined (604) by either station 

15 and tested to determine (606) whether it Is outside the range for the current 
measurement period: tf It is the period is reset (608). 



(Figure 6) 
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